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(54) NOVEL POLARIZING FILM 

(57)Abstract: 

PURPOSE: To provide a polarizing film which decreases leaking light in a diagonal direction 
when the polarizing film is installed in a crossed Nicols state by specifying the double 
refractive index and thickness of a base material film to respectively specific values. 
CONSTITUTION: A polarizing in which a dichromatic dyestuff is adsorbed and oriented on the 
polyvinyl alcoholic base material film. The thickness of the base material film is 1 to 20um, 
more preferably 1 to 13um. The double refractive index of the base material film is >0.022, 
more preferably >0.025. Further, the base material film is uniformly dyed with the dichromatic 
dyestuff in the thickness direction. The polarizer has a single layer structure in the thickness 
direction. The thickness of the polarizer is 2 to 20^m and the degree of polarization is > 
99.80%. The case where the double refractive index of the base material film is <0.022 is 
undesirable as the quantity of the leaking light in the perpendicular direction when the 
polarizing film is put into the crossed Nicols state attains >3% even when iodine is adsorbed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In the case where a polarization film is installed in the state of cross 
Nicol, this invention relates to a new polarization film with little light leaking in an oblique 
direction. 
[0002] 

[Description of the Prior Art]The polarization film conventionally used for a liquid crystal display 
etc. makes a dichroism pigment stick to the polarization film base film which carried out the 
stretch orientation, and is produced. To a polarization film, it is optically transparent to both 
sides, and it is common to use a film without anisotropy as a protective film. As a protective 
film, the transparent triacetyl cellulose film (this is hereafter called a "triacetate film" for short) is 
usually used optically. As a base film, the polyvinyl alcohol system polymer is generally used. 
[0003]After the general method of structure of the polarization film currently used 
conventionally processes with the fixed water solution which makes iodine stick to the 
extended polyvinyl alcohol system film, and contains boric acid, what pasted together the 
protective film which consists of a triacetate film is common. As a general process of a color 
system polarization film, the method of making dichromatic dye adsorb is used for the 
polymers system film (for example, refer to JP,3-68902,A and JP,3-89203,A). In this case, as a 
polymers system film used, the polyvinyl alcohol system film is used suitably. The polarization 
film to which iodine was made to stick is most excellent in especially the polyvinyl alcohol 
system film in respect of transmissivity and a polarization degree, and, most generally as a 
polarization film, it is used. 
[0004] 

[Problem(s) to be Solved by the lnvention]A polarization film carries out uniaxial stretching of 
the polyvinyl alcohol system film which is substrate polymer, and polarizability is obtained 
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when a dichroism pigment carries out orientation to one axis according to the molecular 
orientation of the polymer. In order to make a dichroism pigment adsorb into a polyvinyl alcohol 
system base film conventionally, it is carried out by carrying out dipping treatment of the 
polyvinyl alcohol system base film to the fluid containing a dichroism pigment. If the section of 
the polyvinyl alcohol system base film obtained by this method is observed with an optical 
microscope, the near portion is dyed by the dichroism pigment on the surface of the film, but. 
The omitted portion of a film is not dyed by the dichroism pigment, but although the boundary 
is not clear, it has a three-tiered structure clear to a film thickness direction. As a problem 
which the present polarization film has, when a polarization film is installed in the state of cross 
Nicol, and a polarization film is made to incline in the direction of [ other than an optic axis ], 
the point that the light leaking from a polarization film increases is mentioned. When a 
polarization film is installed in cross Nicol, an angle of direction and an angle of incidence are 
changed and light leaking is measured, in the case of 45 degrees of angles of direction, light 
leaking increases most to a polarization axis. The problem of the light leaking from a 
polarization film is pointed out by progress of the art accompanying the spread of liquid crystal 
displays and it in recent years as one of the factors which worsens the vision characteristics of 
a liquid crystal display, and improvement of this point is demanded. 
[0005] 

[Means for Solving the Problem]ln a polarization film using light polarizer which consists of a 
polyvinyl alcohol system base film and a dichroism pigment when light leaking of a polarization 
film and structure of a polarization film are examined wholeheartedly, in order that this 
invention person may attain the above-mentioned purpose, A polarization film which controlled 
a double refraction factor of this base film and thickness of this base film was found out. It is 
the layer structure by which a thickness direction of a polyvinyl alcohol system base film was 
uniformly adsorbed in a dichroism pigment, and a polarization film which controlled thickness 
of this base film was found out further again. 

[0006]Namely, in a polarization film in which this invention becomes a polyvinyl alcohol system 
base film from light polarizer to which adsorption orientation of the dichroism pigment was 
carried out, It is a polarization film, wherein thickness of this base film is 1 micrometers or more 
20 micrometers or less (preferably 1 micrometers or more 1 3 micrometers or less) and a 
double refraction factor of this base film is 0.022 (0.025 or more [ Preferably ]) or more. In a 
polarization film in which this invention becomes a polyvinyl alcohol system base film from light 
polarizer which carried out orientation adsorption of the dichroism pigment further again, By 
dyeing this base film with a dichroism pigment uniformly in a thickness direction, When a 
section of this base film is observed using an optical microscope, a polarization degree, 
wherein this light polarizer is layer structure in a thickness direction and thickness of this light 
polarizer is not less than 2 micrometers 20 micrometers or less is not less than 99.80% of 
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polarization film. 

[0007]When a polarization film of polyvinyl alcohol to which adsorption orientation of the iodine 
was carried out is changed into a state of cross Nicol, quantity of light leaking from a 
perpendicular direction is usually 1% or less. In the case of a polarization film [ high contrast 
type ], this can be reduced to 0.1% or less. However, also in a polarization film which has such 
high performance, to light from slant, light leaking increases substantially. For example, on 
conditions of 45 degrees of angles of direction, and 60 degrees of angles of incidence, not less 
than 3% of light leaking usually exists. 

[0008]ln a polarization film of this invention, light leaking in a state of cross Nicol can be 
reduced substantially, for example, light leaking to light from slant on conditions of 45 degrees 
of angles of direction and 60 degrees of angles of incidence can be reduced to 2% or less or 
1.5% or less. In addition, although a polarization film of this invention has the feature of 
reducing light leaking, it also has the feature that a color tone of light leaking does not change, 
and has the feature that no wavelength dependency of light leaking is. 
[0009]20 micrometers or less of thickness [ 1 6 micrometers or less of ] of a polyvinyl alcohol 
system base film used for a polarization film of this invention are 1 3 micrometers or less still 
more preferably preferably, if thickness of a polyvinyl alcohol system base film currently used 
conventionally takes into consideration that it is [ not less than 21 -micrometer ] generally not 
less than 28 micrometers, it boils markedly thickness of a base film used for a polarization film 
of this invention as compared with a base film currently used conventionally, and is thin. 
[001 0]A double refraction factor of this base film needs to be 0.022 or more. Since it becomes 
not less than 3% when quantity of light leaking in a perpendicular direction when a double 
reflex of a base film of light polarizer is less than 0.022 and a polarization film is changed into a 
state of cross Nicol makes iodine adsorb, it is not desirable. 

[001 1]Polyvinyl alcohol system base films in this invention are films, such as for example, a 
polyvinyl alcohol film, a polyvinyl-formal film, a polyvinyl-acetal film, a polyvinyl-butyral film, and 
an ethylene-vinylacetate copolymer saponification thing film. This polyvinyl alcohol system 
base film is good to carry out the degree of saponification of resin which constitutes a film 
more than 85 mol %. It is especially preferably good more than 90 mol % and to make it the 
most desirable more than 95 mol %. Since ductility and a dye affinity are inferior in the case of 
below 85 mol %, it is not desirable. 

[001 2]A dichroism pigment used in this invention will not be limited especially if it has two or 
more opticals axis in which absorbancy indexes in a light range differ by intramolecular. For 

example, dichromatic dye, such as iodine, such as l 3 ' and l 5 " , and Congo Red, polyene, etc. 

can be used. Or it may be used combining these. Also in these, since iodine can obtain a 
polarization film of a high polarization degree and high transmissivity, it is preferred. 
[0013]Although a polarization film of this invention can be made by a method of indicating 
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below, it is not limited to this. That is, a polyvinyl alcohol film is obtained by carrying out flow 
casting film production of the undiluted solution which dissolved polyvinyl alcohol of the 
average degrees of polymerization 1500-3500 (more than saponification degree 85 mol %) in a 
mixed solvent of water or water, and an organic solvent. In this case, as an organic solvent 
used, dimethyl sulfoxide (DMSO), glycerin, ethylene glycol, propylene glycol, ethylenediamine, 
etc. can be used. When using an organic solvent, a mixed amount of an organic solvent is 
good to consider it as 10 to 90% (content of water is 90 to 10%). Concentration of polyvinyl 
alcohol in an undiluted solution is good to make it to 20% or less. It is good to consider it as 3 
to 15% preferably. When obtaining a polyvinyl alcohol film for light polarizers conventionally, if 
it takes into consideration that concentration of polyvinyl alcohol in an undiluted solution was 
20 to 40%, a polyvinyl alcohol film used for this invention will use an undiluted solution of thin 
polyvinyl alcohol concentration. By using an undiluted solution with low polyvinyl alcohol 
concentration, a polyvinyl alcohol film of a thin and uniform structure can be obtained. 
[0014]Light polarizer used for a polarization film of this invention, After dissolving polyvinyl 
alcohol, for example, polyvinyl alcohol of the average degrees of polymerization 1500-3500 
(more than saponification degree 85 mol %), in a fluid which dissolved a dichroism pigment 
beforehand, it can manufacture also by using this solution and carrying out flow casting film 
production. In this case, as a solvent used, a mixed solvent of water or water, and an organic 
solvent is used as mentioned above. In this case, concentration of a dichroism pigment is good 
to consider it as 0.05 to 5% of the weight of concentration to a solvent. 
[0015]75 micrometers at least 50-micrometer were preferably required for thickness of a 
polyvinyl alcohol film which performs uniaxial stretching conventionally. Although a 75- 
micrometer film is most generally used, in order that draw magnification of this film might be a 
limit and 6 times might carry out the neck in, the usual draw magnification for which it asked 
from thickness of a film was about 2.9. When it extended 6 or more times, an uniaxial 
stretched film of a uniform structure could not be obtained, and a film cut near one 7 times the 
draw magnification of this. Thickness of a polyvinyl alcohol film extended 6 times was set to 26 
micrometers. When a polyvinyl alcohol film before uniaxial stretching was made thin, thinner 
uniaxial stretching could be obtained, but when it became difficult to carry out extension when 
a film becomes thin, and a polyvinyl alcohol film which is 50 micrometers in thickness was 
used, 5 time extension was a limit. Thickness of a film at that time was set to 22 micrometers. 
[001 6]A polyvinyl alcohol film of a more uniform structure was able to be obtained by making 
concentration of an undiluted solution of polyvinyl alcohol 20% or less, by using this undiluted 
solution, as compared with the conventional thing, it can be markedly alike, and a thin polyvinyl 
alcohol film of 40 micrometers or less can be obtained. Thickness was able to obtain a base 
film of 16 micrometers or less by carrying out uniaxial stretching of this film to 5 or more times. 
An uniaxial stretched film of 10 micrometers of thickness was able to be obtained by extending 
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a 20-micrometer-thick film 5 times. 

[0017]After it dyes a dichroism pigment after carrying out uniaxial stretching of the polyvinyl 
alcohol system film in this invention, or a dichroism pigment dyes a film before extension 
beforehand, it is also good to perform uniaxial stretching. Since the absorption of light is large, 
it is difficult to measure a double refraction factor of an uniaxial stretched film in the state 
where a dichroism pigment was adsorbed, in a light range. For this reason, it is good to 
measure a double refraction factor of a base film in the state where a dichroism pigment is not 
adsorbed. It is presumed that a double refraction factor of a polyvinyl alcohol system film which 
adsorbed a dichroism pigment is in agreement with a double refraction factor of a base film. 
[00 18] Adsorption of a dichroism pigment to inside of a polyvinyl alcohol system film is 
performed by carrying out dipping treatment of the polyvinyl alcohol system film to a fluid 
containing a dichroism pigment. It is good to use water, ethanol, methanol, ethylene glycol, 
and these mixed solvents as a fluid which dissolves a dichroism pigment. A dichroism pigment 
is good to use it by 0.05 to 5% of concentration. Adsorption treatment of a dichroism pigment is 
also good to carry out to a film after un-extending or extension, or to carry out simultaneously 
with extension in a liquid bath. 

[0019]ln a solution of a dichroism pigment, it is good to contain a cross linking agent. After 
making a dichroism pigment stick to a polyvinyl alcohol system film, it may process in a 
solution containing a cross linking agent. In this case, boric acid, a borax, a zirconium 
compound, etc. are used as a cross linking agent to be used. Adsorption of a dichroism 
pigment and crosslinking treatment temperature by a cross linking agent are good to carry out 
at temperature of 30-1 10 **. 

[0020]On the other hand, as a method of obtaining light polarizer of this invention, If a method 
of carrying out flow casting film production using a solution in which a fluid which dissolved a 
dichroism pigment beforehand was made to dissolve polyvinyl alcohol is adopted, even if it will 
enlarge concentration of polyvinyl alcohol in this solution to about 30 % of the weight, light 
polarizer after flow casting film production has uniform single structure in the thickness 
direction. 

[002 1]A concrete example in this invention is explained using a polyvinyl alcohol film. Light 
polarizer of this invention can be obtained by extending an unstretched film of polyvinyl alcohol 
4 to 6 times to a lengthwise direction in underwater, being immersed in potassium iodide 
solution which contains iodine next, and processing in solution of boric acid which contains 
potassium iodide further. After an unstretched film of polyvinyl alcohol is immersed in 
potassium iodide solution containing iodine and extending 4 to 6 times in this solution, it can 
obtain by processing in a boric acid solution solution containing potassium iodide. A protection 
film layer is formed in one side or both sides of light polarizer which were acquired, and a 
polarization film is obtained. 
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[0022] 

[Example]ln an example, this invention is explained still in detail below. 
The reference example 1 degree of polymerization 1900, and degree% of polyvinyl alcohol 
[ five copies of ] of saponification of 99.5 mol were dissolved in 95 copies of water, and the 
solution whose polyvinyl alcohol concentration is 5 % of the weight was obtained. This solution 
was dried after casting on a polyethylene terephthalate film, and thickness obtained the raw 
fabric film of polyvinyl alcohol which is 25 micrometers. Thickness also obtained the raw fabric 
film of polyvinyl alcohol which is 20 micrometers and 35 micrometers. Next, the experiment of 
Examples 1-6 and the comparative examples 1-4 was conducted using these raw fabric films. 
[0023]After the raw fabric film of polyvinyl alcohol of 25 micrometers of example 1 thickness 
was immersed underwater, extension was carried out to lengthwise direction 1 axis 5 times, 
and the uniaxial stretched film of 1 1 micrometers of thickness was obtained (the thickness of 
the polyvinyl alcohol film was measured after desiccation). The double refraction factor of this 
film was 0.027. It was immersed in the solution which contains 0.5 % of the weight of iodine, 
and 5% of potassium iodide with the turgescence of this film maintained, and the dichroism 
pigment was made to adsorb. Crosslinking treatment was performed for 5 minutes under 
turgescence in the 50 ** solution which consists of 10% of boric acid, and 10% of potassium 
iodide, and light polarizer was obtained. When measured after drying the thickness of the light 
polarizer after performing crosslinking treatment, thickness is 12 micrometers and most 
change of thickness could not be found as compared with the uniaxial stretched film before 
adsorption of iodine. Finally, polyvinyl alcohol system adhesives were used for both sides of 
this film, the 80-micrometer-thick triacetyl cellulose film (the Fuji Photo Film make, 
FUJITAKKU) was pasted together to them, and the polarization film was obtained. 
[0024]When the transmissivity and the polarization degree of this polarization film were 
measured, independent transmissivity was 41% and the polarization degree was 99.9% (when 
it installed in the state of cross Nicol, the transmissivity in a perpendicular direction was 0.05% 
or less). 

[0025]Light leaking [ in / for the quantity of the light leaking in the state of cross Nicol of this 
polarization film / the conditions of 45 degrees of angles of direction and 60 degrees of angles 
of incidence ] (slanting transmissivity) was 1.6%. The wavelength dependency of the light 
leaking in the range of wavelength (400 nm - 700 nm) was measured. This result is shown in 
drawing 1 . There was no wavelength dependency of the transmitted light so that clearly from 
drawing 1 . 

[0026]Transmissivity was measured according to the JEOL mechanic industry standard (LD- 
201) (it computed from the spectral transmittance measured every 10 nm in the wavelength 
band (400 nm - 700 nm)). A polarization degree is the value calculated from the following 
formula 1 . 
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polarization degree = -- [(H 1 -H 2 ) /(H^H^] , however parallel transmissivity 

(transmissivity at the time of making it the orientation direction of the polarization film of two 
sheets turn into a uniform direction) 

H 2 ; vertical transmissivity (transmissivity when the orientation direction of the polarization film 
of two sheets goes direct) 

Shimadzu ellipsomter AEP-100 was used for measurement of a double refraction factor. The 
wavelength used for measurement was 632.8 nm. 

[0027]The thickness obtained by example 2 reference example performed uniaxial stretching 5 
times like Example 1 using the polyvinyl alcohol film which is 20 micrometers. The thickness of 
the polyvinyl alcohol film after 5 time extension was 9 micrometers. The double refraction 
factor of this film was 0.028. The polarization film was obtained like Example 1 except having 
used this uniaxial stretched film. They were 41% of the transmissivity of this polarization film, 
and 99.9% of a polarization degree. The light leaking in 45 degrees of angles of direction of 
this polarization film and 60 degrees of angles of incidence was 1 .3%. There was no 
wavelength dependency of light leaking like the case of Example 1 . 

[0028]The thickness obtained by example 3 reference example performed uniaxial stretching 
for the polyvinyl alcohol film which is 25 micrometers 6 times on the same conditions as 
Example 1. The thickness of the obtained film was 10 micrometers. The double refraction 
factor of this film was 0.030. The polarization film was produced completely like Example 1 
except having used this film. The transmissivity of this polarization film was 40%, and the 
polarization degree was 99.9%. The light leaking in 45 degrees of angles of direction of this 
polarization film and 60 degrees of angles of incidence was 1 .7%. There was no wavelength 
dependency of light leaking. 

[0029]Several sorts of polarization films were obtained by changing the thickness and draw 
magnification of Example 4-6 raw fabric films, and repeating the same method as Example 1 . 
This character was shown in Table 1 . 

[0030]30 copies of polyvinyl alcohol of the reference example 2 degree of polymerization 1900 
and 99.5% of the degree of saponification was dissolved in 70 copies of water, and the 
solution whose polyvinyl alcohol concentration is 30 % of the weight was obtained. This 
solution was dried after casting into a polyethylene terephthalate film, and thickness obtained 
the polyvinyl alcohol raw fabric film which is 75 micrometers. Thickness obtained the raw fabric 
film of polyvinyl alcohol which is 50 micrometers. 

[0031]Uniaxial stretching was performed for the polyvinyl alcohol film of 75 micrometers of 
thickness obtained by the comparative example 1 reference example 2 5 times by the same 
method as Example 1 . The thickness of the obtained film was 32 micrometers (the thickness of 
the film was measured after desiccation). The double refraction factor of this film was 0.027. 
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Iodine was dyed this film on the same conditions as Example 1 , and crosslinking treatment by 
boric acid was performed after that. The triacetyl cellulose film was pasted up on both sides of 
this light polarizer, and the polarization film was obtained. When the transmissivity and the 
polarization degree of this polarization film were measured, transmissivity was 40% and the 
polarization degree was 99.9%. Light leaking was 3.8% as a result of measuring the light 
leaking in the cross Nicol state of this polarization film on the conditions of 45 degrees of 
angles of direction, and 60 degrees of angles of incidence. There was no wavelength 
dependency of light leaking (refer to drawing 1) . 

[0032]Uniaxial stretching was performed for the polyvinyl alcohol film of 50 micrometers of 
obtained thickness which was obtained by the comparative example 2 reference example 2 5 
times by the same method as Example 1 . The thickness of the obtained film was 21 
micrometers and the double refraction factor was 0.028. Light polarizer and a polarization film 
were obtained by the same method as Example 1 using this film. When the transmissivity and 
the polarization degree of this polarization film were measured, transmissivity was 40% and 
the polarization degree was 99.9%. The light leaking in 45 degrees of angles of direction and 
60 degrees of angles of incidence was 3.4%. 

[0033]The 30-micrometer-thick uniaxial stretched film was obtained by extending a raw fabric 
film with a thickness of 75 micrometers obtained by the comparative example 3 reference 
example 2 6 times. The double refraction factor of this film was 0.030. The polarization film 
was obtained by the same method as Example 1 using this film. Light leaking [ in / in / in the 
independent transmissivity of this polarization film / angles of incidence of 41% / in a 
polarization degree / 99.9%, 45 degrees of angles of direction, and 60 degrees of angles of 
incidence ] was 3.4%. 

[0034]The film of 12 micrometers of thickness was obtained from extending the polyvinyl 
alcohol film of 20 micrometers of thickness obtained by the comparative example 4 reference 
example 1 4 times. The double refraction factor of this film was 0.021 . The polarization film 
was obtained like Example 1 using this film. The polarization degree of this polarization film 
was 96.3%. The light leaking in 45 degrees of angles of direction and 60 degrees of angles of 
incidence was 6.2%. 

[0035]The result of Examples 1-6 and the comparative examples 1-4 was summarized above, 
and it was shown in Table 1 . 
[Table 1] 
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The polarization film obtained by Examples 1-6 of the invention in this application so that 
clearly from the result of this table 1 had little light leaking in an oblique direction compared 
with the polarization film of the comparative examples 1-4, when it installed in the state of 
cross Nicol. 

[0036]0.1 % of the weight of example 7 iodine and the solution of 0.5 % of the weight of 
potassium iodide were produced, and 15 copies of polyvinyl alcohol (the degree of 
polymerization 1900, 99.7% of the degree of saponification) was dissolved in 85 copies of this 
solution. This solution was dried after casting into a polyethylene terephthalate film, and 
thickness obtained the raw fabric film of the polyvinyl alcohol dyed with iodine which is 40 
micrometers. After this raw fabric film was immersed underwater, extension was carried out to 
lengthwise direction 1 axis 5 times. 10% of boric acid and the 50 ** solution which consists of 
10% of potassium iodide performed crosslinking treatment for 5 minutes, holding turgescence 
furthermore. Thus, light polarizer was obtained. Polyvinyl alcohol system adhesives were used 
for both sides of the light polarizer produced by the last by doing in this way, and an 80- 
micrometer triacetyl cellulose film (the Fuji Photo Film make, FUJITAKKU) was pasted 
together to them. When the transmissivity and the polarization degree of this polarization film 
were measured, independent transmissivity was 39% and the polarization degree was 99.94% 
(transmissivity [ in / installation case / to the state of cross Nicol / a perpendicular direction ] 
was 0.02%). When the section of the light polarizer of this polarization film was observed using 
the optical microscope, light polarizer was uniformly dyed by iodine. That is, in the thickness 
direction, light polarizer was layer structure. The thickness of light polarizer was 16 
micrometers. Light leaking was 1 .4% when the light leaking in the state of cross Nicol of this 
polarization film was measured on the conditions of 45 degrees of angles of direction, and 60 
degrees of angles of incidence. The wavelength dependency of the light leaking in the range of 
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wavelength (400 nm - 700 nm) was measured. This result is shown in drawing 2 . There was no 
wavelength dependency of light leaking so that clearly from drawing 2 . Transmissivity was 
measured like Example 1 according to the JEOL mechanic industry standard (LD-201). It 
asked for the polarization degree as well as Example 1 . 

[0037]The polyvinyl alcohol film with a thickness of 50 micrometers dyed with example 8 iodine 
was obtained by the same method as Example 7. After performing extension for this raw fabric 
film 5 times like Example 7, the triacetyl cellulose film was pasted up on both sides, and the 
polarization film was obtained. The independent transmissivity of this polarization film was 37%, 
and the polarization degree was 99.97% (when it installed in the state of cross Nicol, it was 
0.01% of the transmissivity in a perpendicular direction). When the section of the light polarizer 
of this polarization film was observed using the optical microscope, light polarizer was 
uniformly dyed by iodine. That is, in the thickness direction, light polarizer was layer structure. 
The thickness of light polarizer was 20 micrometers. The light leaking in the state of cross 
Nicol of this polarization film was measured on the conditions of 45 degrees of angles of 
direction, and 60 degrees of angles of incidence. Light leaking is 1.7% and there was no 
wavelength dependency of light leaking. 

[0038]The polarization film was produced like Example 7 except the thickness of the raw fabric 
film of the polyvinyl alcohol dyed with example 9 iodine having been 25 micrometers. Draw 
magnification was made into 5 times like Example 7. When the transmissivity and the 
polarization degree of this polarization film were measured, independent transmissivity was 
42% and the polarization degree was 99.85% (when it installed in the state of cross Nicol, the 
transmissivity in a perpendicular direction was 0.05%). The light leaking which measured the 
light leaking in the state of cross Nicol of this polarization film on the conditions of 45 degrees 
of angles of direction and 60 degrees of angles of incidence is 1 .2%, and there was no 
wavelength dependency of the transmitted light. When the section of the light polarizer of this 
polarization film was observed using the optical microscope, light polarizer was uniformly dyed 
by iodine. The thickness of light polarizer was 10 micrometers. 

[0039]30 copies of polyvinyl alcohol of the comparative example 5 degree of polymerization 
1900 and 99.7% of the degree of saponification was dissolved in 70 copies of water, and the 
solution whose polyvinyl alcohol concentration is 30 % of the weight was obtained. This 
solution was dried after casting into a polyethylene terephthalate film, and thickness obtained 
the polyvinyl alcohol raw fabric film which is 75 micrometers. After this film was immersed 
underwater, extension was carried out to lengthwise direction 1 axis 5 times, and the oriented 
film was obtained. 10% of boric acid and the 50 ** solution which consists of 10% of potassium 
iodide performed crosslinking treatment for 5 minutes, being immersed in the solution which 
consists of 0.5 % of the weight of iodine, and 5% of potassium iodide with the turgescence of 
this film held, making a dichroism pigment adsorb, and holding the turgescence of a film 
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further. Finally, polyvinyl alcohol system adhesives were used for both sides of this film, and 
the 80-micrometer-thick triacetyl cellulose film (the Fuji Photo Film make, FUJITAKKU) was 
pasted together to them. When the independent transmissivity and the polarization degree of 
this polarization film were measured, independent transmissivity was 40% and the polarization 
degree was 99.90% (when it installed in the state of cross Nicol, it was 0.03% of the 
transmissivity in a perpendicular direction). About this polarization film, the light leaking which 
measured the light leaking in the state of cross Nicol on the conditions of 45 degrees of angles 
of direction and 60 degrees of angles of incidence is 3.8%, and there was no wavelength 
dependency of light leaking (see drawing 2 ). The thickness of the light polarizer of this 
polarization film was 30 micrometers. When the section of the light polarizer of this polarization 
film was observed using the optical microscope, both sides of light polarizer were dyed by 
iodine, but the middle portion was not dyed by iodine in the thickness direction. That is, when 
light polarizer was produced by the conventional method, the structure of light polarizer was a 
three-tiered structure of the portion dyed with iodine, the portion which is not dyed with iodine, 
and the portion dyed with iodine, when describing in order in the thickness direction. The 
boundary of the portion dyed with iodine and the portion which is not dyed was not clear, the 
surface of light polarizer was fully dyed by iodine, and the degree of dyeing of iodine had 
decreased as it went to the inner layer of light polarizer. 

[0040]The polarization film was produced like Example 7 except the thickness of the raw fabric 
film of the polyvinyl alcohol dyed with comparative example 6 iodine having been 80 
micrometers. Draw magnification was made into 5 times. The transmissivity and the 
polarization degree of this polarization film were measured. Independent transmissivity was 
34% and the polarization degree was 99.97% (when it installed in the state of cross Nicol, the 
transmissivity in a perpendicular direction was 0.01%). The light leaking which measured the 
light leaking of this polarization film on the conditions of 45 degrees of angles of direction and 
60 degrees of angles of incidence was 3.1%. The thickness of light polarizer was 34 
micrometers. 
[0041] 

[Effect of the Invention] According to this invention, in the case where a polarization film is 
installed in the state of cross Nicol, a polarization film with little light leaking in an oblique 
direction can be obtained. 



[Translation done.] 
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ABSTRACT: 

PURPOSE: To provide a polarizing film which decreases 
leaking light in a diagonal direction when the polarizing film 
is installed in a crossed Nicols state by specifying the 
double refractive index and thickness of a base material 
film to respectively specific values. 
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CONSTITUTION: A polarizing in which a dichromatic 
dyestuff is adsorbed and oriented on the polyvinyl alcoholic 
base material film. The thickness of the base material film 
is 1 to 20 n m, more preferably 1 to 13 \l m. The double 
refractive index of the base material film is >0.022, more 
preferably >0.025. Further, the base material film is 
uniformly dyed with the dichromatic dyestuff in the 
thickness direction. The polarizer has a single layer 
structure in the thickness direction. The thickness of the 
polarizer is 2 to 20 m and the degree of polarization is 
>99.80%. The case where the double refractive index of 
the base material film is <0.022 is undesirable as the 
quantity of the leaking light in the perpendicular direction 
when the polarizing film is put into the crossed Nicols state 
attains >3% even when iodine is adsorbed. 
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